Background: Family doctors can fulfill the gatekeeper duty to protect the residents' health, which depends on their work competency and stability. The study aimed to identify factors influencing work competency and stability among Shanghai family doctors. Methods: This study was a 2-year follow-up survey (2013/2016). A representative sample of 146 family doctors in Shanghai community health service centers was interviewed in 2013. The tracked sample (n = 142) was resurveyed in 2016. A 50-item questionnaire organized into four parts, i.e., general demographic characteristics, working conditions, cognition about family doctor services, and job satisfaction was issued to all family doctors. Models for factors influencing family doctors' work competency and stability were then established. The collected data were analyzed using ordinal regression methods and descriptive, factor, and multiple-factor analyses. Results: The family doctors' work competency model showed demographic characteristics (education level and job title), family doctors' team, family doctors' training, grasp of specific content regarding the family doctor system, and whether the family doctors' ability was played and demonstrated were statistically significant at different levels (P < 0.05). The analysis of family doctors' work stability showed that work competency (whether it was possible to provide residents with all contents specified in the contract service package, employment form, and support satisfaction) and work cognition (whether the daily work was meaningful and had value) had a significant impact on work stability (P < 0.05). Conclusion: Family doctors' job satisfaction is a key factor affecting their work stability. Family doctors' competency can also affect their job stability, and their work cognition may play a role in work competency and stability. This study provides evidence for strengthening the stability of the family doctor teams in Shanghai.
Background
The number of patients with chronic diseases is increasing as aging population accelerates. Services provided by family doctors play an important and active role in the provision of community health care services, particularly in the rational use of health resources and improvement of community residents' health status [1] [2] [3] . In 1997, the Decision of the Central Committee of the Communist Party of China and the State Council on Health Reform and Development first proposed the training of specialized general practitioners. In 2009, the Opinions of the Central Committee of the Communist Party of China and the State Council on Deepening the Reform of the Medical and Health System proposed the family doctor system as the working goal of community health services. In 2016, the State Council Medical Reform Office issued Opinions on Promoting Family Doctors' Contracting Services, which marked the launch of the family doctor contracting service in China's urban and rural primary health care service institutions. In 2018, Opinions of Regulations on Family Doctor Contracting Services Management was proposed to enhance the standardized management level of family doctors' contracting services and promote the quality and efficiency of family doctors' contracting services. China's 13th FiveYear Plan clearly defines the key task of promoting family doctor contracting services under the premise of voluntarily registering residents to their clinical practices during the current 5-year period [4] . The construction of a family doctor system has passed through the theoretical systematic, and practical stages in China.
The family doctor contracting services, is based on the general practitioners and supported by the family doctor service team. By signing the contract, the general (clinical) doctors can establish a long-term and stable service relationship with the contracted families, to provide safe, convenient, effective, continuous, economical basic medical services and basic public health services for the contracted families and individuals. Shanghai was the first city to implement the family doctor contracting system in China as a basic component of Shanghai's medical and health reform. In 2011, the family doctor contracting system was officially launched in Shanghai. In 2015, Shanghai launched a new round of comprehensive reform of the community health services by releasing the "1 + 1 + 1" medical institution contracting services (i.e., residents can voluntarily choose a family doctor from a community health service center, a secondary hospital, and a municipal hospital to sign their contracting services). As of 2018, 6 .66 million people became contracted residents in Shanghai's "1 + 1 + 1" medical institution portfolio, of whom 30% were permanent residents. On May 19, 2019 , the 9th "World Family Doctor Day" carried out a series of publicity activities with the theme of "working with family doctors and building a healthy life together" to create a good social atmosphere that supporting contracting services and family doctors.
Family doctors are oriented towards their community's needs and emphasize their practical availability to their community. In addition, family doctor contracting services are people-oriented and can meet the population's health needs by providing continuous, comprehensive, and long-term services for families and communities. Various factors affect family doctors' provision of services as contracted service providers, including: whether they are capable of contracting services, whether the services are attractive to the community residents, and whether there is any incentive policy for contracting services. Therefore, a family doctor's work competency is crucial for integrating an individual's knowledge, skills, judgments, and attitudes. Competency was first proposed by David McClelland in 1973 [5] and refers to the deep-seated characteristics of individuals who can distinguish between those who have outstanding achievements in a job and ordinary people, Competencies could include motivations, traits, self-images, attitudes or values, and any knowledge, cognitive, or behavioral skills in a fields that can be reliably measured or counted. Thus, competency can be used to significantly distinguish between good and general performance. The competency model is a competency structure that combines the outstanding competency requirements of specific positions. The foreign general practitioner competency model has been well established, such as the World Organization of National Colleges, Academies and Academic Association of General Practitioners/Family Physicians (WONCA) proposes a general practitioner's core competency model that includes the six core competencies: i.e., primary care management, people-centred care), specific problem solving skills, comprehensive approaches, community orientation, and holistic modelling. Domestic research on the competence of general practitioners in community health service institutions has been performed, mostly around professional knowledge, interpersonal relationships, professional ethics, communication skills and communication skills, and work enthusiasm [6] [7] [8] [9] . Compared with studies in foreign countries, domestic competency studies were generally lacking in the current state of theoretical research.
Therefore, family doctors not only have the ability to provide community health services, but also need to be able to provide continuous service capabilities and high quality of service, which depends on the stability and enthusiasm of the general practitioner's team. Studies have identified an "active" flow of doctors in primary health care institutions is "active" [10] [11] [12] , which directly affects the provision of family doctors' contracting services and the sustainable development of community health service centers.
However, the expansion of the family doctor contracting service exposed some problems in the health-care system. For example, general practitioners had some cognitive differences regarding service provision and were not satisfied with their payments, and the residents' registration rate of residents was not high [13] [14] [15] . Based on the above, this study drew on the domestic and international general practitioners' competency and stability model to identify factors affecting the work competency and stability of family doctors in community health service centers. Changes in influential factors were also tracked to provide a realistic basis for understanding how family doctors can fulfill their gatekeeper duty to protect their residents' health as well as deepen the reform of community health-care services.
Methods

Literature review
The terms "community health service" "family doctor" "general practitioner" "competence" and "stability" were used as key search words. We searched the China Knowledge Network, Wanfang Data, PubMed, and Elsevier databases. More than 200 relevant references were systematically searched to determine the research status and trends for family doctors' work abilities and summarize the relevant survey indicators for the research group.
Expert advice
Eleven experts from universities, academic research institutions, administrative departments, and community health service centers were identified, and an expert centralized demonstration meeting was held. In combination with community health service reform and family doctor system construction, the research group designed a questionnaire was formulated by the research group. Based on the consultation results, this questionnaire was modified to enhance the importance, accessibility, and operability of the relevant survey indicators.
Questionnaire survey
This study involved a 2-year follow-up survey (2013/ 2016). The participants were all family doctors who passed their assessment and certification and provided contracted services in the community health service centers of Changning District and thus were eligible for enrollment in this study.
Changning District has been exploring family doctor services since 1997. So far, the family doctors system has experienced four versions of the upgrade. In the 3.0 version of family doctors system between 2010 and 2015 year, the family doctors were the main contracting body to providing contracting services, with the goal of graded medical treatment and health management. Furthermore, in the 4.0 version of family doctors system (since 2016 year), the contracting object expanded from the key residents to all residents, with the goal of improving service platform and capabilities. So we chose Changning District as the investigation site. This district was the pilot area for the family doctor system reform in Shanghai; thus, these family doctors better represented the reform results. The research team had a good working relationship with the Changning District community health centers; therefore, it was convenient to use these centers to facilitate the investigation and research.
Sample size and method
The research team obtained full coverage of the general practitioners who worked as family doctors in Changning District. The first investigation was conducted in December 2013. The follow-up survey of family doctors was conducted in August 2016. In total, 154 respondents met the requirements in the first-phase survey, and 152 completed questionnaires were valid. There were 143 respondents in the second-phase follow-up survey, with 142 valid questionnaires.
Based on the relevant domestic and foreign literature, we developed the "Family Doctor Questionnaire for Shanghai Community Family Doctors and Graded Medical Treatment System Assessment" as the survey instrument. The questionnaire was divided into four parts involving 50 items, such as basic personal information (7 items), work competency (15 items), family doctors' perceptions (17 items), and job satisfaction (11 items) respectively.
A member of the research group was responsible for distributing and collecting the questionnaire, which was sent to community health center directors and used an anonymous self-reporting method. After eliminating invalid questionnaires, the data were entered using EpiData Software (v. 3.1; EpiData Software, Redwood City, CA, USA) following the parallel double-entry method.
Two methods for model construction were used in this study. The first model examined factors influencing family doctors' work competency. The dependent variable was "whether it was possible to provide residents with all content specified in the contract service package." Independent variables were demographic characteristics, family doctors' qualification and job training, family doctors' team configuration and relationships, and family doctors' cognition including 15 items. The second model explored factors influencing family doctors' work stability. The dependent variable was "if you have the opportunity, whether you will accept the work of second-and third-level hospitals". The independent variables were demographic characteristics, family doctors' cognition, work competency, and job satisfaction including 13 items.
Statistical analysis
The data were input using EpiData 3.1 software (v. 3.1). Statistical analyses were performed using SPSS (v. 19; IBM SPSS, Armonk, NY, USA) and SAS software (v. 9.2; SAS Institute, Cary, NC, USA). The analytical methods included ordinal regression methods, and descriptive (mean and standard deviation, or number and percentage), factor, and multiple-factor (repeated measurement model and others) analyses.
Results
Analysis of respondents' demographic characteristics
In 2013, 146 family doctors were included in the survey; 64.38% were women, and 44.14% were aged 30- 
Analysis of factors influencing family doctors' work competency
The model of influential factors impacting family doctors' work competency was based on "whether it was possible to provide residents with all content specified in the contract service package" as the dependent variable (the independent variables were: demographic characteristics, family doctors' qualification and job training, family doctors' team configuration and relationships, and family doctors' cognition). In 2013, demographic characteristics (education, job title), family doctors' team, family doctors' training, grasp of specific contents of the family doctor system, and whether the family doctors' ability was played and demonstrated were statistically significant at different levels (P < 0.05). In 2016, family doctors' training and whether the family doctors' ability was played and demonstrated were statistically significant at different levels (P < 0.05) ( Table 2 ).
Factor analysis of family doctors' job satisfaction
This analysis classified items for family doctors' job satisfaction items and extracted three common factors according to the standard of common factor greater than 1. The first factor was labeled "collaborative environment satisfaction" and included satisfaction with equipment condition, office conditions, medical technology system support, organizational management, administrative logistics support, title promotion, informationization, and superior hospital collaborative diagnosis and treatment. The second factor was labeled "income satisfaction" and included satisfaction with welfare, job value, income level, and income and dedication fairness. The third factor was labeled "support satisfaction" and included satisfaction with general practitioner team support, relationships with colleagues, community (neighborhood) support, and leadership quality and management ability ( Table 3) .
Analysis of factors influencing family doctors' work stability
The model of factors affecting family doctors' work stability was based on "if you have the opportunity, would you will accept the work of second-and third-level hospitals" as the dependent variable. The independent variables were demographic characteristics, family doctors' cognition and competency, and family doctors' job satisfaction. The 2013 analysis showed that employment form and satisfaction with support had a significant effects on work stability (P < 0.05). In 2016, "whether it was possible to provide residents with all contents specified in the contract service package" and work cognition ("whether daily work was meaningful and had value") significantly impacted work stability (P < 0.05). (Table 4) .
Discussion
Chinese community health services in China are at the foundation and the Chinese medical health-care system [16] . As health-care managers for the residents in their community, family doctors are the main mechanism by which community health-care services [17] [18] [19] . The capability and level of family doctor services is central to the smooth provision of contract services, because family doctors have a good command of social medicine, preventive medicine, psychology, and other types of knowledge, as well as providing medical care services [20] [21] [22] [23] . Therefore, the continuous improvement of family doctor service capabilities is central to the sustainable development of the family doctor responsibility system [24, 25] . After years of development, China has established a preliminary general medicine education and qualification access system, but there authoritative and scientific evaluation and assessment standards for family doctors are lacking. The absence leads to unclear goals for family doctors and uneven distribution of doctors in communities. WONCA's core competency model is relatively mature [26] [27] [28] and includes primary healthcare, peoplecentered care, problem-solving skills, comprehensive processing, community-oriented care, and overall modularization. In contrast, the development and application of a general practitioner competency model for general practitioners in China is still being debated in theoretical research [29] [30] [31] . The development and deepening of research on this competency model for general practitioner means that the model is improving constantly improving. To ensure that the model is eventually be applied to training in general medicine training, the process of optimizing general medicine training in general medicine is important [32, 33] . In 2017, Shenzhen city (Guangdong Province) issued the "Shenzhen senior family doctor competency assessment guide (trial)," which indicated a "good" direction for family doctors. Senior family doctor competency includes five aspects: i.e., professional ethics and quality; communication and interpersonal skills; general diagnosis and treatment ability; personal, family, and community health-care capacities; and the ability to use and coordinate health-related resources. The assessment guide has three advantages. First, it includes abilities other than medical ability in the assessment requirements. Second, it changes the traditional mode of "emphasizing theory over practice" in the medical and health assessment system, which means that the assessment of senior family doctors is closer to their actual work. Third, the assessment content is more consistent with actual service objects, and clearly describes how senior family doctors should provide services for specific types of service objects [34] . The degree of competency among family doctors in the Changning community health service centers is generally high. This study showed that factors affecting family doctor competency in 2013 were education background, professional title, configuration of general practitioner's team, job training, whether the specific content of the family doctor system was clear, and the ability to demonstrate their skills as a family doctor. Moreover, family doctor competency was higher with better team configuration, while the additional job training required indicated lower competency. The greater clarity about the specific content of the family doctor system was associated with higherqualified family doctors. The greater the family doctor's competency, the higher their sensory ability was displayed. In 2016, job training and whether the family doctor demonstrated her/his ability were key factors affecting their work competency. In recent years, Shanghai has implemented continuous specialization in general practitioner training and general practitioner team construction has been implemented in Shanghai. Therefore, the construction and application of a competency model for general practitioners may inform the evaluation and optimization of the comprehensive quality of general practitioners and the improvement of their training system. Our study was consistent with the pilot of Shenzhen Bao'an family doctor competency assessment, which emphasized practice in family doctor training and the construction of a learning team to support training effect and ability improvement. The Weifang Community Health Service Center has set up a general practitioner training center in the Pudong New Area of Shanghai. This training center is reliant on the construction of the general practitioner theory examination question bank being developed by the Fudan University General Medicine Department, through purchases of digital simulation, hardware, and a physical examination training model to establish a network video teaching system. The training center conducts theoretical assessment for all general practitioners in Pudong. Each year, 20% of general practitioners are included in rotational operation skill training and examinations, with the purpose of promoting general practitioners' theoretical levels and business skills and updating their knowledge. This skills training aims to update the family doctors' skills, improve health-care service levels, and support them in becoming excellent gatekeepers for residents' health. Personal information files for general practitioners were established and the results of practical training assessments were recorded. Furthermore, these assessment results are linked to the general practitioners' performance subsidies [35] .
In China, the service package content design, collaborative referral system, and personnel training in the family doctor system are good. However, the literature shows that family physician team stability directly affects the community's first health-care options, two-way referral, and the formation of hierarchical diagnoses and treatment and orderly patterns of medical services. In addition, one of the major difficulties in promoting services experienced by the family doctor system is the lack of enthusiasm among family doctors. This survey found that higher competency of family doctors was related to a higher sense of their ability being displayed and demonstrated, higher sense of achievement, higher satisfaction with environment/support, and better job stability. These factors may be closely related to efforts to establish standardized construction of community health service centers in Shanghai. A good health environment and uniform medical environment with uniform equipment and consistent style can improve the patients' experience of medical treatment. Family doctors tend to be highly satisfied with their work environment, but the mechanism of economic incentives has restricted their motivation to some extent [36] . Therefore, it is important to strengthen and improve the intrinsic value of community health services' through the cultivation of and incentives for family doctors, and also strive for a favorable external environment for health-care reform. In April 2018, the National Health Commission of the People's Republic of China issued a notice requiring all localities to establish assessment and evaluation mechanisms for family doctor contracting services, incorporate them into the comprehensive performance assessment of primary medical and health institutions, organize regular assessment, and link assessment results to the total performance salary of primary medical and health institutions and the salaries of the main responsible individuals. At the same time, the Medical Reform Office of the State Council promoted the "establishment of a family doctor contracting service fee system" to improve the family doctors' work motivation as proposed in the guidance on promoting the family doctors' contracting service. The construction of integrated rural and urban health care in Shanghai, i.e., tertiary and secondary hospitals, and community health centers, for regional community members is responsible for ensuring residents register with their community health centers, the coordinated service system construction is promoted, and a two-way referral green channel established. In this study, we found that family doctors reported relatively high satisfaction with the coordination of their neighborhood committee, medical technologies, and general practice team, but reported relatively low satisfaction with the coordination of secondand third-level hospitals. This finding suggested that it may be necessary to optimize the function of regional medical associations, effectively improve the clinical diagnosis and treatment capability and level of grass-roots medical institutions, guide patients to use their local community health-care services, and promote the construction of an effective hierarchical diagnosis and treatment system.
